Nuclear DNA content and nucleation patterns in rat cardiac myocytes from different models of cardiac hypertrophy.
Nuclear DNA content and number of nuclei were examined in cardiac myocytes isolated from controls and rats with volume and pressure overload hypertrophy to determine if haemodynamic overload alters these nuclear parameters. The experimental groups were comprised of normotensive (WKY) and Spontaneously Hypertensive rats (SHR). Additionally, Sprague-Dawley rats with aortic constriction (AC), pulmonary stenosis (PS), myocardial infarction (MI), and 5 month arteriovenous fistulas (F) were studied along with appropriate shams for each of these groups. Nuclear DNA content was measured from DAPI-stained nuclei using an image analysis microdensitometry system. Myocyte volume was measured with a Coulter Channelyzer system. Approximately 83% of the left ventricular myocytes from the SHR and WKY groups contained a diploid DNA content with the remainder being tetraploid. The remaining experimental and sham groups, all female Sprague-Dawley rats (SD), were approximately 93% diploid. The nucleation patterns differed slightly between rat strains with the SHR/WKY expressing approximately 85% binucleation, 14% mononucleation and 5% tri- or tetranucleation. All SD groups, control and hypertrophied, showed approximately 89% binucleation, and 10% mononucleation with the remainder being tri- or tetranucleated. In summary: (1) cardiac myocytes from SHR/WKY strains are predominantly diploid but to a lesser degree than myocytes from SD; (2) nuclear number follows the same pattern with SHR/WKY showing a smaller percentage of binucleated myocytes than SD myocytes; (3) neither the duration, severity, or type of overload caused a significant change in the extent of polyploidy in overloaded hearts from SD rats; and (4) the extent of polyploidy in cardiac myocytes from both the right and left ventricles of SHR and WKY animals does not differ statistically.